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Abstract. ‘Just-in-case inventory’ is one of the traditionathods of
reducing uncertainty in business. The unfortunate consequoéttus
approach is the bullwhip effect. An alternative approadoime form of
collaborative scenario. Unfortunately, neither approachagiees
optimisation across the supply chain. The fundameeégaion for this is found
in the rational behaviour that participants in the preeethere to. As it is
impossible to suppress rational behaviour, a solution ferpitmblem is sought
through orchestratioand rigorous implementation of the Collaborative |
Planning, Forecasting and Replenishment (CPFR) processhiAdiegy that
promises to facilitate this objective is a Service QadrArchitecture (SOA)
based on web services. However a new paradigm, mibeel $a collaborative
business scenarios, is needed. Pi-calculus, coupled wsthdéss Process
Modelling and web services, seem to offer a solutiors phaper sketches the
direction for future research.



1. Introduction

Over the last decade and half, the world of businessndungtry witnessed numerous
technology based attempts to increase its competisgemlike the initiatives that
preceded this phase, which were mainly concentratedvenue generation, this
particular phase was almost exclusively cost focuseda®iming, downsizing,
business process reengineering, core competence and uthenbds became a part
of everyday jargon. Most of these initiatives rely ome sort of enabling technology,
designed to make businesses more competitive and mditalpen Unfortunately,
despite major efforts, profitability remains a chajjenAn alternative approach,
focused on customers relationship management paradigbeéasntroduced, but
also has failed to make a step change.

In parallel with this latest effort, another paradigartstd to emerge. Rather than
trying to continue to focus on competitive pressures, whaemsto provide
diminishing returns, business started to see collaborasi@amajor differentiator. A
realisation that value is created not only inside the @hates of one organisation, but
across the whole supply chain, has slowly, but surejuéo gain momentum. As
always, technology is maturing and enabling this shift irogbpphy, but some
concerns and obstacles remain. The objective of thig p@pefocus on several of
these challenges and explore whether successful implatieenof some of the
collaborative scenarios in the supply chain is possiblearticular scenario examined
is called Collaborative Planning, Forecasting and Repleeish(CPFR).

The paper will initially focus on behavioural issues cagisumpply chains to act
inefficiently and will explore whether new collabokatiparadigms have embedded
solutions to address such issues automatically. Specifitiaibypaper will explore the
phenomena known as the bullwhip effect and the tragethea@ommons and the
reasons for their existence in the supply chain irtechalhe paper then scrutinises
some of the more recent initiatives, such as the \N&funtary Inter-industry
Commerce Standards) guidelines for CPFR implementatiarder to establish
whether the above phenomena are addressed by sudiivestid he last section
moves towards areas of future research. All current tdapies, procedures and
architectures for providing maximum efficiency and effectess were designed to
work in a competitive environment. It is not necesgaasy to deduce what solutions
are needed to improve efficiency and effectivenesscmllaborative environment.
This paper intends to provide just preliminary glimpses and hinbut the direction
of future research in this domain.

2. Preliminary situation analysis

Supply chain issues are as old as the history of busieassre. One particular, and
not so new, phenomenon affecting every supply chain @ntovy stockpiling. Whilst
inventory minimisation is a known strategy for improvinmgahcial results, the
reduction in inventory also yields an increase in exposun@dertainty, which is
difficult to manage. Uncertainty is one of the modliesirable attributes of any
business and businesses usually endeavour to minimise ltcasas possible. The
solution, to many, is the adoption of a common sensguglrin case inventory’



approach{deMin 2004). However, this traditional ‘just in case’ inventoryasegy,
which reduces the level of uncertainty, has an unpléasasequence on the supply
chain, known as thieullwhip effect (Lee, Padmanabhan et al. 1997). The bullwhip
effect can be seen as a result of the safety maagipked to inventory management
by all the participants. Every member in the supply ctré@s to handle uncertainty
and the risk associated with it by adding a safety maogiheir stock. However,
moving up the supply chain, these safety margins get compowaxiederybody adds
a safety margin on top of the existing safety margirerder words, the further we go
upstream, the greater the variance of orders, and comtBquiee greater the relative
increase in inventory levels.

In today’s environment, the bullwhip effect is not onlgeault of uncertainty
associated with lead times (due to order acceptance factmung time, shipping
time, etc.). It is also heavily influenced, and even nexaggerated, by some
contemporary marketing tactics (promotions, two-for;amev product enhancements
and releases, etc.). Even if the perfect method of dgatiiton were invented to handle
this problem, the bullwhip effect would remain one of tlesnhdifficult ones to
eradicate. Why?

A simple reason is that the decisions that drivebtiievhip effect are a representation
of the most rational behavioural pattern. Taking a gafetrgin into one’s estimates
is one of the most rational courses of action. Nessiio say, we are only talking
about rationality on an individual level. When this ioatlity’ is compounded across
the chain, the net effect is a complete breakdowneobtijective function. Rational
behaviour, when applied in isolation, can lead to chastas irrational behaviour
can.

The notion of individual rationality applied in isolatienot new, and it appeared in
other disciplines under a somewhat different cloak. leerr@ative expression for,
more or less, identical behaviour is knowrtrestragedy of the commons
phenomenon. The notion of the tragedy of the commoes ack to Aristotle. It has
been revamped during the mid nineteenth century by Williarst&oLloyd and put
into a contemporary context during the late sixtieamgcologist, Garrett Hardin
(1968). The basic idea is built around an assumption thatauof herdsmen (sic!)
keep their cattle on the commons. As a rational be&wgry herdsman is trying to
maximise his gain. This means that each and every ohemifis thinking of adding
one more animal to his herd. From the individual poirti@w, this is just a
maximisation of utility. The problem happens when théjodlbw this course of
action and “freedom in a commons brings ruin to al§’ Hardin put it. The tragedy of
the commons, just like its complement the bullwhigetfimplies that individual
rational behaviour can have catastrophic consequencedi@dppisolation.

The alternative to this approach, and the participantsisupply chain know this
intuitively, is some form of collaboration with oa@other. Unfortunately,
collaborative supply chain management also impliesabatall inventory across the
supply chain is a form of the common good and demandtisithzarticipants are
acting in good faith with the common objective of redgawverall supply chain costs
with particular emphasis, in this context, on ovearalentory optimisation. It has
been proven by von Neumann, J. and Morgenste(udd Neumann and

Morgenstern 1947), that it is impossible to maximise, or minimise, two &ales



simultaneously. The only solution is some form of mation, subject to certain
constraints. Unfortunately, because of this optimisgpionciple, we can never
simultaneously minimise our own inventory and the toaée of the inventory
across the supply chain. If the objective function ésrtiinimisation of the overall
level of the supply chain inventory, then one person’viddal inventory level is
bound to be higher than it would be if they tried to misanit in isolation from other
participants in the supply chain. Effectively, individualentory, although it plays an
important role in the supply chain, is of a lesser irtgoare than the overall inventory
level across the chain. This is an unpalatable faah individual point of view. The
hopeful notion that follows from this fact is: if operson’s inventory is going to go
up for the sake of overall savings in the supply chaem these overall savings must
be greater than the costs associated with the incre@&seentory. Or to put it
differently, the rewards from participating in the ablbrative supply chain scenario
must be perceived to be higher than the potential rewalds®) that comes from
independent inventory optimisation strategy. The problein this assumption is that
nobody can guarantee it. So, are individual participlitely to behave in this case?

Tentatively, the answer to this question can be foaridrersky & Kahneman’s
Prospect Theory(Kahneman, Sovic et al. 1982). Kahneman, Slovic and Tversky
showed, in simple terms, that people tend to avoid riskwvgeeking gains and chose
risk to avoid losses. The above two scenarios (indivisthva@ntory management and
collective supply chain management scenario) do not seéave congruent
objectives. The individual inventory management stratetyyng on the ‘just in case
inventory’ philosophy is a prime example of the gain segkirinciple. In other
words, the businessesek to maximise saleand willavoid risks that having a low
level of inventory brings in this context. The colladtire supply chain management
is primarily a loss avoidance strategy. In other watlis businesses are trying to
avoid losseghat high inventory level brings and are preparedke risks associated
with lower level of inventory. However, what do wewsadty mean by collaboration in
the supply chain?

Collaboration related to inventory in the supply chairpriactice, often means an
increase in visibility and some form of negotiation legdio a consensus. Increase in
visibility alone can reduce the level of inventory, anel ¢bsts associated with it,
without any increase in uncertainty. Carlsson and Fsl{2000) theorem proves that
by increasing the visibility of demand statements througrstipply chain, the
variances of the suggested optimal orders will get smalees that mean that the
increase in visibility automatically neutralises individuationality? Even more
importantly, what happens with the negotiations part dabotative behaviour and
what are the consequences of seeking consensus in thg cogipl?

Collaboration is more than a method of sharing in&drom. It is a method of working
together towards one single goal. However, althoughcgzating companies might
have one goal, their circumstances, constraintgassdibly even strategies how to
achieve this common goal might differ. As they have oweqy to change the
circumstances or constraints, the only element shag¢gotiable is the strategy of how
to achieve the goals, i.e. to seek the consensus. Seekisgnsus through
negotiations, therefore by definition, implies applyingoral thinking. As there is no
guarantee that the strategy will work, the most ratioption is protect oneself
against potential losses. The individual rationalitpask, and it will manifest itself



through either the bullwhip effect or the tragedy ofdcbenmons. Clearly, the
problem that potentially occurs in collaborative scersis exactly the same as the
one that occurs in individual inventory management saesathat is: neither strategy
eliminates uncertainties related to the final demambtha individual rationality will
dominate and ruin the common good. The enabler for thisedity to resurface in
collaborative scenarios is the negotiation part otthecept of collaboration.
Astonishingly, whether we apply separate inventory managestrategies or apply
collaborative supply chain management strategies, we@mdth the same problem.
Both strategies, potentially, lead to inefficiencies anlddadeliver the expected
results. Even more ironically, the reason for failumeboth cases, stems from highly
rational behaviour. As it is illogical to expect thag fparticipants will act irrationally,
does that mean that we stand no chance of optimisingtonyeacross the supply
chain?

3. Collaborative Planning, Forecasting and ReplenishmerfCPFR)

Historically, a number of management techniques were tassnanage inventory
successfully (Barratt and Oliveira 2001). One of the mecent initiatives gaining
significant momentum in industry is Collaborative Planrfiogecasting and
Replenishment (CPFR). In its simplest form, CPFR gpiaal SCM (Supply Chain
Management) strategy, seeks to reconcile production ppuamith associated
inventories with customer demand. Demand management, ladseomes a key
issue. Beside the inventory reduction, CPFR is also eagpeatreduce out-of-stock
items, improve asset utilisation, and rationalise dgpént of resources. However, its
usage is still not widespread and, where implementedetiudts are not always
encouragingStank, Daugherty et al. 1999).

As there is no single definition of CPFR, we offdeatative definition of CPFR as
process and a business practiaelying on technology and procedures, aiming to
produce oneanified statement of demandand endeavouring to maintain optimum
levels of inventory across the supply chain throsigdwring and reconciling

forecasts CPFR was first applied in 1995 when Wal-Mart formed akiagrgroup
with Warner Lambert to pilot a new approach on collalagah forecasting and
replenishment of one of the products (Listerin&)proved successful and it created
many expectations. In addition to the primarily inteaad cost focused drivers
mentioned above, other external factors also drivadlogtion of CPFR, such as:
improvement in overall chain competitiveness, trarapay and cost structure, ability
to cope with fashion trends (or shortening of product ijide), possibility to cope
with moves to offshore production, and a need to handteasingly longer, global
supply chaingFliedner 2003). Marginal CPFR benefits come from increases in sales,
improvement in both trading partner relationships and coniration, and
improvements in service level.

In order to ‘regulate’ and promote good practice in impleing CPFR, in 1998 the
Voluntary Inter-industry Commerce Standards (VICS)o&gation launched one of
the most comprehensive sets of guidelines in this domaam kffort to globalize
CPFR, in 2000 VICS teamed up with ECR Europe (Efficient Goes Response).

! For details see <http://www.gmabrands.com/industryafféics/cpfr.pdf>. Accessed: Oct 2004.



Despite some modifications, the original CPFR Nireggp$rocess Model still
constitutes the core of the GuideliheBhe nine-step VICS CPFR process model
includes the following:

Establish a collaborative relationship
Create a joint business plan

Create sales forecasts

Identify exceptions from the sales forecasts
Resolve/collaborate on the exception items
Create order forecasts

Identify exceptions from the order forecasts
Resolve/collaborate on the exception items
Generate order

©CoNorWNE

Despite prescribing the procedure in great depth, the CBR¢ept has not been too
widely implemented. Why? Barratt and Olive{2901) identified a number of
barriers associated with the implementation of CP¥ieh as:

* No shared targets

» Difficulty to manage the forecast exception/review psses (in both sales
and order forecasts)

» Trading partner focuses on the traditional supply chapsstet on the
exception/review processes

* Promotions and new items events are not jointly planned

* Non-existence of an integrated decision support systenotadprconsumer,
customer and market data

* No adequate information technology/expertise

» Lack of discipline to execute preliminary (and preparatphgses of the
CPFR process (in particular, in the stages of issunadront-end agreement
and the joint business plan)

In addition to these, Fliedné2003) identified other issues, such as:

» Lack of trust in sharing sensitive information

» Lack of internal forecast collaboration

» Fragmented information sharing standards

» Aggregation concerns (number of forecasts and frequenggraration)
* Fear of collusion

From this paper’s point of view, one of the most fundaalgroblems of the VICS
CPFR process model is that it does not close the danditodual rationality .
Particular problems are steps 3 to 9, which try to encouragetiations in order to
eliminate exceptions and find consensus. VICS CPFR Guidaitknowledge that
buyers and sellers have different views of the mat&ee. The assumption is that by
exchanging information and negotiating consensus, theseeti€es can be overcome
and the end result is a single shared forecast oftbetbrder forecast and the sales
forecast. This is the part that is particularly probleend he notion that one party

2 For details see <http://www.cpfr.org/documents/pdf/CPFb_P.pdf>. Accessed: Oct 2004.



generates sales forecasts, communicates the resthis dther party, collaborates
upon, and then uses the negotiated numbers as a basetine éoeation of an order
forecast, does not make sense.

Effectively the word ‘collaboration’ has been irgegted as aethod of

reconciliation of the forecasts between the participants in thexchaa way, CPFR
forecasts are almost treated asdbtmsensus forecasts he idea that through the
negotiations, the participants will resolve exceptiand reduce the safety margins
built into their individual forecasts, which will evesatlly eliminate potential risks of
creating chaos in the system, cannot stand the scriitiime CPFR forecasts are
treated as consensus forecasts, then by definitiom#asis that rationality is the
foundation stone on which they were built. Accordingtm premises, this foundation
stone is crooked and the whole superstructure is liketpllapse. If this is the case,
what is the solution?

4. Moving towards a solution

From the above exposition it is quite evident thatcthrecept of individual rationality
is a major stumbling block in an optimisation process drmtgefore, the solution
sought is the elimination of such rationality. As it@unterintuitive to expect that
anyone will abandon rational behaviour, the fundamentatignese need to resolve
is: how do we eliminate individual rationality frometprocess?

The notion of rationality is implicit to human behawt, so the only likely option is to

remove the need for human intervention from the m®c8enerally speaking, people
will intervene when there is a need to reconcile sbmg. In our context, this means

that the need to reconcile forecasts has to be iethn

From our definition of CPFR, the participants in the sypiin aim to produce one
unified statement of demand. This means that there shewddlipone perceptionof
the ultimate truth, i.e. the final demand. As nobodysavhat this demand will be,
the only two things the participants have to agree \(paoliaborate, reconcile,
negotiate or seek consensus) are:

* What approach to (or method of) forecasting is to bd2ise
* How should the quality of demand forecasts be assessed?

All the remaining issues can be converted into a stifaigtard optimisation
problem, i.e. calculation of individual levels of invenjtaefined by individual and
collective constraints. The sharing and the reconcpiug of our definition of CPFR
(“... endeavouring to maintain optimum levels of stocks acthe supply chain
through sharing and reconciling forecasts”) applies targipghe constraints whilst
the part on reconciling the forecast functions, becomere like a goal-seeking
scenario from the world of optimisation.

The solution advocated in this paperf@secast (extrapolate) once and calculate
(optimise) many times Essentially, by forecasting once and calculating asyma
times as necessary, we have eliminated a need toengeat numerous points in this
process and re-introduce the individual rationality. Woed collaboration, in this



case, does not mean seeking consensus forecasts, itao#alnsrating on
procedureson how to implement thigrocess The VICS CPFR nine-step process
offers many useful hints on how to do this and, as saaxtremely valuable.

Unfortunately, the final demand statement is a very dynami elusive category
inclined to surprise everybody. Forecasting such a pheraismot easy, although
a number of techniques produce satisfactory results. S@jog atlvancements are
needed in this domain too, but such an exploration wouldedxte remit of this
paper. We will assume that somehow it is possible tdereacceptable demand
forecasts. This paper, in the context of what wasaaade, is interested in how to
handle such forecasts, in a dynamic fashion, to opéirtiie supply chain. Clearly, a
technology capable of handling dynamic variables intiewd across disparate
environments is needed. Only a few years ago such a teglgrditbnot exist, which
effectively means that supply chain collaborative fastiog scenarios are only now
slowly becoming a reality. What technologies do we havaind? The suggested
solution is a suite of technologies clustered arouBdraice Oriented Architecture
(SOA), primarily founded on web services; smart agemiisraal-time enterprise
analytics.

5. Current technologies

One of largest challenges for any supply chain is agiténtegration. The variety
of disparate systems makes integration impossibleraddibnal point-to-point
integration methods (or even some more contemporarylewdde based techniques)
are not sustainable. Some vendors hoped that making RRisfistems more open
would address this problem, but it remains a fact thatankgw and revolutionary
approach to this problem will enable supply chains to shanrepiocesses seamlessly
through fully integrated applications. Some newer teclgiwedo(although not new in
inception) such aServices Oriented Architecture(SOA) indicate that a road
towards a solution is opening up. It has to be said thadrdwirsors of this
architecture (such as DCOM or CORBA), were too proprigtmachieve universal
acceptance. The new, web services based SOA, is tragen architecture. We refer
to software architecture as an abstraction of theinia-¢lements of a software
system during some phase of its operation.

World Wide Web Consortium (W3C) describé®b Serviceas a software system
identified by a URI (Uniform Resource Identifier), whgseblic interfaces and
bindings are defined and described using XMts functionality (definition) can be
discovered by other software systems. These systemtherainteract with the web
service in a manner prescribed by its definition, using XMked messages conveyed
by Internet protocols. One can think about web servisesfiware components that
operate as either web objects or web applicationst Witdaracteristic for them is
that they are self-contained, self-describing and modUkay can be published,
located and invoked across the Web. Once a web sendeplsyed, other
applications (and other web services) can discover andénthe deployed service.

% For details see <http://dev.w3.org/cvsweb/2002/ws/archimisalksa-arch.html?rev=1.5>. Accessed:
Dec 2004.



The above qualifies web services as prime candidatésfdementing a variety of
collaborative scenarios across the supply chain, inguthe CPFR. However, web
services are in this case just a fundamental enablihgaéyy, unable by itself to
address more complex issues, such as the presencebafltiieip effect. If web
services based SOA is good enough to bring disparate syistémassupply chain
together and fully automate this process, why do we thiakit is not good enough to
resolve “minor” technical issues, such as the bullwifgcE? The answer is,
unfortunately, not so straight forward. It is certaitlg right choice of the
fundamental technology, but as such, it is not enoudiroAder framework is
needed. We need a major shift, from the focus on indiVajyalications to the focus
oncollaborative processesWhat kinds of technologies exist to enable such a shift?

Almost exclusively, all today’s technologies and soluiarere invented to support
the strategies based on individual competitiveness. Rlegarof the focus, i.e.
efficiency (cost) focus or effectiveness (customerygpthey were all built around
the notion that individual companies should somehow betaldléferentiate
themselves from their competitors and gain some $a@dmpetitive advantage. To
use the language from the beginning of this paper: theyldrasad on the premise of
individual rationality. We have indicated that CPFR puares, based on today’s
technology, will inevitably produce the same behaviourdkepas as the previous
competitive strategies. What we need to find are the tdobies that will suppress
the individual rationality instincts and enable a collalbive rationale.

We need to point out that the CPFR issues are just sdtie issues that will surface
as a result of collaborative efforts. There is nallldhat numerous other completely
unique sets of issues, characteristic to collaboratieeasos only, will emerge. We
just do not have the exhaustive list of such issues, mutaasonable to assume that
they will be present. The fundamental question is gfoee, what kind of technology
framework is likely to be able to tackle them adequately?

6. Towards a technology solution

The example of the bullwhip effect is a good point isecaCurrent technological and
conceptual paradigms are unable to eradicate it. Theceulse the current paradigm
is based on the notion that improving one’s competitisgneften at the expense of
one’s suppliers or customers, is the most benefitiatlegyyy. A fundamental shift of
emphasis away from organisations’ functional units adfitvere application units is
needed. These elements can no longer be building bddeksolution. A new unit,
which transcends an enterprise, as a single, setkic@a entity, is needed. This new
unit, supporting the whole supply chain and supporting the coliéibn, as a winning
strategy, is needed. What do we mean by a new unit aatinetv theoretical
framework is capable of providing a foundation for this mesgus operandi?

In the current paradigm, abject (a software object, or a component) represents the
most basic software unit that applications are builinfroade of. These applications
are designed to primarily support (automate) individual@a@te functions. This
philosophy has only been challenged over the last fevs yeal the same application
suites are being deployed to automate horizontal preseldewever, a new unit that

is needed is no longer an object, bpra@cess A process, in this case, provides a



single view of a group of business activities undertakeméwgtpply chain in pursuit
of a common goal. Individual applications, thanks to Ss%&d to be converted into
web services that will form a workflow transcendingjrggle enterprise. Is such a
framework emerging? Yes, it is.

The framework for this new paradigm is provided by the futdas (Milner 1999).
Pi-calculus is simply an algebra for modelling systefrmutonomous agents. These
autonomous agents are called mobile systems. A mobtiensys a form of
communications network in which individual componentsriact with each other.
The difference with the standard automation principldgre the component
interaction is strictly prescribed, is that in theeca$ mobile systems the components
are free and they interact spontaneously. This isotnedfation of th@rchestration
principle, which replaces the principle of automation.

Participants in the supply chain are typical mobiléesys. Mobility implies the

notion of change, which is any modification of an ergstrelationship between two
companies. A company can change its state by initiatirection (ship an order, pay
a supplier, etc.). A company’s partner in the supply cim@racts by attempting to
change (or query) this state, which usually triggers soteenal actions based on
business rules. These internal actions enable the conpailtintately be in a state
which is consistent with the one of its business pestiiéhe company'’s actions, when
executed, transition from one state to another. Iatierss and actions, when
assembled together, form the enterprise business pescess

Although the framework provided by the pi-calculus for this paradigm has been
known for some time, truly open architecture supportingftarmework was missing.
The emergence of the web services based SOA is thenfitance of a vendor
agnostic architecture that can support this framework ohhemissing link is an
application strategy that takes advantage of this framewamad creates a new unit
capable of supporting collaboration scenarios. This glyate initiative, emerged in
the form of Business Process Management (BEwjth and Fingar 2003).

BPM should not be confused with the notion of Businessd¥s Re-engineering
(BPR), which was based on the principle that rathem jist automating functions,
processes need to be redefined, organisations changed acgoaduhghen mapped
into a pan-enterprise application suite, such as an(ERferprise Resource Planning)
system. These solutions were technology (data) dr&@M advocates one single
definition of a business process, rendering different vigiwkis same process. BPM
as a solution, unlike the previous ones, is business (jodegen, not data drivén

A key element that makes BPM executable is a new langusitrecently several
initiatives were competing for the market dominatidbhe one, which seems to
winning, is called BPEL, i.e. Business Process Execut@mguage, also known as
BPEL4WS (Business Process Execution Language for Web 8gxrviromoted by
the OASIS consortiufn BPEL is a subset of the previously promoted BPML
(Business Process Modelling Language) language. The mosttampohnaracteristic

* For a good overview of issues, see <http://www.delphigoonp/research/whitepapers.htm>.
Accessed: Dec 2004.

® For links see <http://www.bpmi.org/> and <http://wwwisaspen.org/home/index.php>. Accessed:
Dec 2004.
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of BPEL is that the emphasis is no longer on aut@mmatbut on orchestration. Just as
UML (Unified Modelling Language) creates components (objebtst can be used in
executables (automation), BPEL create processes asitemental units based on
web services that can be shared between participantsegébrated).

Today's technologies have been created with intenti@cloieving greater efficiency
and effectiveness, based on the principle that bratapetition and individual
competitive advantage are winning strategies. All the isaisithave this principle
implicitly embedded in their instances. The new worldwdply chain optimisation
makes an assumption that a winning strategy is basedlabamaition, as much as it
is based on competition. This automatically renders mamgnt technologies
inadequate. This paper advocates that a new paradigndischedthough any attempt
to define it will inevitably be somewhat fuzzy. A belie&tipi-calculus, SOA, web
services and BPEL, as manifestations of a new emergampology, are capable of
handling collaborative scenarios needs much more rig@@usiny. It also requires
the world of academia to take the baton from industrypsadide a new vision.
Perhaps a new theoretical framework on how businebseddsbe run and integrated
is also needed. Following an inductive approach, this pafgngtied to look into
CPFR as an example of a specific collaborative seerend concluded that current
technologies will minimise some of the challengesidied, but will not eliminate
them completely. A new paradigm is definitely needed.

7. Conclusion

Individual rationality, manifesting itself through thellladnip effect, or as the tragedy
of the commons, stands in the way of optimising invenaaross the supply chain. A
solution is some form of collaboration. As collakiara is founded on the principles
of negotiations and consensus, this means that individu@hagity inevitably creeps
back into the process again. This paper advocates they towptimise the SCM and
apply collaborative forecasting is to eliminate (mirgg)ihuman intervention and put
more emphasis on shared processes. The challengetéonation in today’s
environment is that it must bridge disparate systems@slaf automation) and
enable dynamic and real-time execution in order to opitie system. This paper
concludes that, unfortunately, this is not enough. A neadigim is needed. A
paradigm that will enablerchestration of independent services in the supply chain,
defined as a single process. This new paradigm should be foondedew
framework, newarchitecture, newtechnologyand newexecution languages
Indications are that the framework is provided by thegbtulus, the new architecture
by SOA, the new technology by web services and the aegubges by BPEL. More
research in this domain is needed to see how this new garadn resolve some of
the supply chain issues and, in particular, if it canugdate new business models.
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